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Research Questions in Medical Text MiningResearch Questions in Medical Text Mining

• How can linguistic parsing and statistical analysis
techniques help extract medical terminology and 
the relationships between terms?

• How can medical and general ontologies help 
improve extraction of medical terminology?

• How can linguistic parsing, statistical analysis, and 
ontologies be incorporated in customizable 
retrieval interfaces?



Medical Text Mining Research Update

• Cancer Map: Knowledge Map for Cancer 
Researchers

• Cancer Spider: Client-based Meta 
Cancer Search Agent

• Chinese MED Map: Multilingual 
Research in Medical Informatics 



Cancer Map System ArchitectureCancer Map System Architecture

Arizona Noun Phraser

Specialist Lexicon

CancerLit Self-Organizing Map Cancer Map

• Linguistic analysis: Arizona Noun Phraser and UMLS Specialist 
Lexicon
• Kohonen Self-Organizing Map (SOM): Topic and document 
categorization

• Multi-layered graphical display of important cancer concepts supports 
browsing of cancer literature (1M+ CancerLit documents)
• Presents 21,000 cancer topics on 1180 maps organized in 5 layers
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• Compare topic hierarchies on Cancer Map 
vs. topic hierarchies on MeSH cancer subtree  

• 30 cancer researchers from Arizona Cancer 
Center as subjects

• Future work in interface comparison: size, 
proximity, and layers (Topic Island)

Cancer Map User Study



Cancer Map User Study ResultCancer Map User Study Result
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• Cancer Map was comparable to MeSH cancer subtree in perceived topic 
precision at each level and was significantly better than MeSH in 
perceived topic recall at all levels.
• Cancer Map and MeSH are complementary in topic suggestion.



Cancer Spider System ArchitectureCancer Spider System Architecture

Arizona Noun PhraserCancer Databases

Cancer Spider

Self-Organizing Map 

• Cancer databases: CancerLit, PDQ, Medline
•Linguistic analysis: Arizona Noun Phraser and UMLS Specialist 
Lexicon
• Kohonen Self-Organizing Map (SOM): Topic and document 
categorization

• Meta searching: Search multiple cancer databases
• Iterative, dynamic, personalized medical topic/theme summarization





• Compare Cancer Spider vs. NLM Gateway 
(NLM’s one-stop MED portal with MeSH 
thesaurus) 
http://gateway.nlm.nih.gov/gw/Cmd?GMBasicSearch

• 30 cancer researchers from Arizona Cancer 
Center as subjects; 2 expert evaluators 

• Performance measures: document recall, 
precision, F, time spent, # of documents

Cancer Spider User Study
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Cancer Spider User Study 
Result

•Cancer Spider and NLM Gateway users achieved similar performances in 
precision, recall, and F measure.



0.006712.4616.2333.5864.53330No. of 
documents 
browsed 

0.000323.1814.0015.6410.2230Time (in 
minutes) 

VarianceMeanVarianceMean

P-ValueNLM Gateway CancerSpider
Sample 
size 

Cancer Spider User Study 
Result

•Cancer Spider users spent less time and browsed fewer documents.
•The two tools are complementary in functionalities and documents suggested.



Chinese MED Map System ArchitectureChinese MED Map System Architecture

Mutual Information

PAT-tree

UDN MED Self-Organizing Map 
Chinese MED
Map

• Statistic-based indexing: Mutual Information and PAT-tree 
• Kohonen Self-Organizing Map (SOM): Topic and document 
categorization

• Multi-layered graphical display of important health-related topics 
supports browsing of health-related news articles (70K+ United Daily 
News, UDN MED)
• User study underway



• Stop wording breaks long sentence into smaller chunks 
to reduce noise

• “Updateable” mutual information technique improves 
precision of extraction

• General PAT-tree filter general phrases
• Frequency distribution filtering distills less useful terms

PAT-Tree
Phrase

ExtractionCorpus

Stop Wording
(if available) General

Corpus PAT-
Tree Filtering

Key Phrases
Extracted

Frequency
Distribution

Filtering

Chinese Medical Indexing ArchitectureChinese Medical Indexing Architecture
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List of extracted phrases

Extracted medical terms appear in a medical abstract

Sample Medical Abstract





• Text mining + MED Ontologies
• Information visualization for medical 

informatics
• Multilingual medical informatics: text  

mining + Multilingual UMLS
• GeneScene: Gene pathway analysis 

and visualization

Future Research DirectionsFuture Research Directions



• ICADL2001, International Conference of Asian 
DL, Bangalore, India, 12/10-12/12/ 2001 
(paper due: 7/15/2001)

• CFP, Special Topics Issue of DSS: “Web 
Retrieval and Mining”, 7/13/2001

• CFP, Special Topics Issue of DSS: “Digital 
Government: Technologies and Practices”, 
8/14/2001

• CFP, Special Topics Issue of JASIST: “Web 
Retrieval and Mining”, 9/14/2001

Research Announcement:Research Announcement:



For Project Information:

http://ai.bpa.arizona.edu

Hchen@bpa.arizona.edu

For Medical Demos:

http://www.HelpfulMED.com


